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(57) Abstract 

A lubricating oil for a refrigerator, characterized as comprising (a) at least one ester represented by general formula (1) wherein R 1 
represents a C t to C, t linear aJJcyl or a C 3 to C| t branched alky I, R 2 represents H, a C| to C tt linear alkyl or a Cj to Cu branched alley I, with 
the proviso that the total number of carbons contained in the alky Is represented by R 1 and R 2 is 2 to 18 and mat when R 2 is H, R 1 represents 
a branched alkyl, and R 2 represents a C, to C a linear alkyl, a Q to C M branched alkyl or a C 3 to C,„ cycloalkyl, and optionally (b) at least 
one compound selected t>om the group consisting of an aliphatic polyol ester, a phthalic acid ester, an aliphatic dicarboxylic acid ester, a 
polyvinyl ether, a hydrocarbon oil and a poryalkylene glycol; a method for lubricating a refrigerator using the lubricating oil; and a 
hydraulic fluid composition comprising (I) the component (a) or the components (a) and (b), and (II) a coolant 
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25 ^U^T^^S? (n-^f-^U) x 2 - ^ =f-)\s^7°$ >Wt in-fs^-M x 
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24 



. o. M*w>f* * 5- hu^^-;u^'>^> - 2 -Tad 
25 2 '^ # 
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25 



x^;l,:*-^>@ (n -7 — ;U) . 2-xf;l/t^^^8 (n— rS/.A') <. 2- 

j±^Wt (s e c-T^i/) s 2-^;w+^ , /'<>f^ 
; V-4-^s^;u). 2-^^^y^-v®-<v-7 s ^u> 2-^^;uy^->@t-T v 

N 2-^^;W/^>® (n-^>f-;U) s 2-jt^/±ym (n-^ 

15 ^v/;u) > (n-'N7 , f-/io . 2->?-/i>/^>6fc (n-;i- 

^,l,) N 2-^;w^->§£ (n-yx;i/> „ 2-/**; i->® (n— 7 s -> 

;l0 . 2-*1-)\>J i-yWL {n-Wr*/)V> -ElTJ-2- *<t-)VJ (n — K 

20 2 - x.^ ;u^*-9- >mo^36i 3~i2 

25 ( 2 -x^;U^*WW) x 2 -x.^;l^\^1>->® ( 1 - * *-7U^7*-vlO - 2 - 
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27 

^BjCD^JiX^Uix *(D4 O'CK.isVZfbtoBttfiO. 5~ 1 5mm z /s 
©$6B£WU 0*CK:*5lJ*ttttfjS*«0. 5-1 OmmVsOffiBi:* 

T^+;Ui^7 l /Ka)t««»*(b)i©«B*i:UTI*."«*lk-C(a) : (b)=0. 
5:99. 5-9 9. 5:0. 5 jtfWaSfctU » * U < li(a) : 0»- 5 : 9 5 ~ 9 
25 5 : 5#li«3*U J:0»SU<W:Ca):<b)«l 5 : 8 5-8 5 : lS&imZtl 
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So 



o ; sch process) ,T»*nS*M^**«*« 

*i-xy*m*tK,xt*m**m* ******** ******* 

<t42 o-SOBm'/.^**^ 6 * 14, 

ro^v. i-**v. i— 

25 oOmmZ/sCDjriSffl©^*'^^ 41 '^ 0 
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29 

;u*^T?i£»$nfc. ^Si<2 oo~45 o-e*a*/T^*^>-tf>. 
tt^-cfc. »a«»ibT©ft«Mtt©jaTs ^ai~2o©7^ 

n— ?*s)vm+ n-tf***sA**> n-Kf-WH6x n-h'Jf'^ n-r- 
10 h7f->;^, n-^^ffA* n-^^V^S. n-'V/^-rv/;^ 
n-***-r-Wl4£. n n-^^, ^V7o^$, >f 

15 ^V^f-V^ 4V*99?i'M&o -f v-f3WI4t 

(bi-5)r;^^7 ^ l/ > i LTii, ifcffcsc i~so ©sa*x»±#tt©T** 

So 

25 cb2-imttmmimmft*»*>®*s :c -*T»t{sXi*. smms-i so 
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m&^j ***** tmx*s ~ 2 2 oei^u »*«*w^x«* 
2 ©Ttgufc&i/ <; i*r " M ^ tt5nv,+:K<SSl ^ fiS8,iI7Jb:l "" ;1 ' iID7 ^ IX 




tt*«tt«fc*** 3-22 OH*** u < 

B»««^0<«*«**«>^ 

^ (3. 5. B-K ~ <2 -_ 6 ; 

25 „*. ! »H^*. W^VHf**. 7 ,**iMV^^K 
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31 



V (n -A^s/A,) „ 7*/H§fcv> * 7*;H6* (n-**^ 

5 AO . 7**ft? (n-y-/W) . 7**»* (n-f^) . 7* A** (n 

(2-xf;lA+->^) . 7^Wl^V;^s -7 9 ML* C3. 5. 5 



COOR 4 



15 



X— A— COOR 5 ( 4 > 
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32 



-1.2- *#>«RW/X<*4 - > f*- 4 - V* o«>+* -y- 1 . 2 - 

C»--s«<*> • I- 2-^a^^***>«'-> 

1 J.^a^f/W^ln-/^)-!. 2-^o^*D- 
^^(-f^>-'. 2-^=-**V****VB* (n 
15 1. 2->*o-**V^^*V«^vrnl-;K 1. 2 

25 (n -^,,4-^=-**V-l. 2-P***V«»(»-^* 
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AO . 4-**a^**:/-l. 2 („-^5/;u) . 4-* 
*n^4HrV- 1. <n-^*AO . 4-**o'v**> 

-1. 2 (n-**^A0 - 4-5/^0^*^-1. 2-* 

AO. 4->^a-s+*>-1..2-^JU S H>K^V^O^W 4->*a 

v^o-^k 4->^a^*>-i. z-w*#>r^v^ 

^a^**>-l. 2-**A/tf>g*$MVv'-A/. 4-->^a^*^-L 

-1. 2 2. 6-^A/-4-V^AO . 4->*n^ 
*-fe>-l. 2-^*A/#>«^V7 s ->^ 4— >^a^**>- 1. 2-v> 

^fc»TH« (4) <DiXt/W«**tU I- 2-->^u-v 

20 ^tv^^vK-fv^tw wv/^), 1. 2-v^o^ir 
>**,i*v*Wv*otfA0 (3. 5. 5 -M^A~**A0. l. 2 

-^O^W^*^^^ (2-i^^^). 1. 2 
-^ D ^f^WJ>IWV^*) (>fy^AO. 1. 2— >*a 
^t>^^>»(^V^) (3. 5. 5-M^A^>AO. 4 
25 -v^a^**>-l. C2-x*A^*-> 



10 
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M 4-->^o^>-l. 2-^i8(^^a^ (3. 5. 

(2-xf;^),4-^a^.-l. 2-**/MO« 

1. 2-^a^t>^^*>'«^ n -^ K l ' 2 

15 AWyBiXn-^W' I. 2 T n 

1. 2-VJ>a-v**yS»***>«H' cn-y-*) - i. 2 

20 jOiKyBf-f VVWK i. z /?n ^ T . 
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*->jU) > 4-->*a<N*-fe>- 1. 2-i>*^*>»5? (n-'^/^/l') > 4 

2-i?*/^VSy (n-/-A0 . 4-->*a'MHr:/-l. 2- 

4-v/^o^Hr>- 1. 2-5?*;l/*K>«$* (sec-^^) > 4- 
v/^a^-b/'-l, 2-i>**#>»i>i'*n'v*$/>U* 4 - •> ^ a^*Hr 
-1, 2-i?/7/U**>»^V^^ 4-->^o^+*>-l. 2-5?** 
** './gft ( 2 - xf;l^+ '>*> x 4 a^-fe > - 1 . 2 - v?rt;l"J? >SS 

10 i>-fy/i^ 4-^o^*y-l, 2-i?#**>«f (8, 5, 5-b 
,j j.=f-j\^^ y) Vy „ 4->?n^4Hr>- 1. 2 -S**JU#>ttS* < 2. 6- 
S?,<*-;U- 4-^7^1/) „ 1. 2- ! ^n^^*A*>IWV^ 
;U) (2-xf/^;V)> 1. 2-y^a^t>^t:>i (-fV/f 
(^vy-;!/), 1, 2-i/^a^tyy^^a WVW) (3. 

15 5. 5- hU^-M^*^) - 4-^n^^-l, 2-5^*^^« 

<-< ( 3 , 5 . 5 - h »j ^ ^-n^*s//u> mmmztiZo 

■ ~ i o <Dmsm^mTJu=j-jw » * u < i±7jca&* 2 ~ e «fr*iWM s ~ 
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5 a% n _^^yS&, -fV^V^y®. n--s^>®. n ^T9 >g&. >f V 

n 2-rfA^**>«. 3, 5. 

l?iXtA/fcUTW/f^'J3-* (n-y^>BS?) ***** 

15 (-fV^r^>«) XXTJW (n-***>» ** 

^, j3 -;K3i 5. S-h'J**^^*™**^ 

_^3r>K/2-xf-;U's^y») a****-*. ^VWJ3^ 
25 tn-*9*>nS2-*+***+>M> »***7^ 
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'J (2 -if-;l^+-9">Si/3. 5. 5 - r U > >®> S&-x> 

5 WV^>») x^r;k r U jt*-a — yU^a/O (n-'O^ >») xxf 

xxf/K h ij > f o-^n/O ( n - t? ^ >i) xxt^/, MJ>fo- 
^a/<> (2-i^;W^-9->®) xxrJk hiJ/fa-^o/<> (3. 
10 5. 5 - h ') ^;WMr-y->&) x7fJk MJ>f-o— vU:/a/<> (n-/-*- 

2 -xf/lA+t^S) *B3£iX-r/K h'jyfa-^a/<> <n 

>®/ 3 , 5 , 5 - h U J *Jl^*-* iSM^^JW h U > n 

y^y^>S) xxr;K 'O^x'Jx'J h — ;!/ ( n -^~f9 >®xxf/l/) s 
25 /O^X'JX'J h— A- WV^>» X7f;k ^>*x'J *'J h— ^ (n 
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r;k^xU7n-;K3, 5. 5 -M/*^*^*> ***** 

v^y^v«/2-xfWf>») SSxxf/k ^xy^ij h-* 
* wv^>t/2-xf^t>i) ^ I,JX ' J h 

15 .j=z-;u wvr^l) **«5*-**"J a-* W/^> 

(3, 5. 5.h.;yf-;^t>R) xxr;k ^ 

20 (-fV<>^S/2-xf^tVl)SSx^W ^^'^ 

-;K'fV^V®/2-^^^ ) 
,j 3 -*C2-**^*>*/3. 5, 5 - M^»~** 

a/<> ww/l) x^;w m^p-a^o c-f y<v/*> 

25 »xxf*, h .j/^p-^ra/<>(2-rfA^+*>»x^, h 
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Mfa-^DA'V (3, 5, 5-h'J>^lA+t>i) xxfik h ') * 

5 ;K h'J>fo-;l/-/n/N'> (2-xf;l/^t>S/3 1 5, 5 - h 'J / f-fr 
^*-*)->m iSxzf;K «^>^jcijx'J (^V7'^>SE) xxf;k 

rvw ^^xgx'J h— A/ 03. 5. 5 - h IM x^f;w 
10 ^^xijx'j c-r vr^>i/2 -xf^*tva) ia&^xf^K 

^xijX'J h-^U (2 -ai?-;WM^»J->Sfc/3. 5. 5 - I* «J / ^-A^*-* 

yg) sSxxf;W3|Sli$n5, 
15 (b2-6)^©t©xxr;l'<!:Utli, ^-T 7-iIl/< (*<ee>7K&Kb'£& 

S) 3-22 CDitgUfcgt/ < (±^-^^©iafOXti^f&fD©BilK^T;U 

n - ;W <h © xxf**<0 * A/*? x-r A/*<W & ft S . 

^-tf-'C h\ 7^ U >>MrtM' K*<W£*U ;nbOH*ffll^t^ (fi- 
fing) x £L<l*2^±XD»^*ffll*fc*»frf* (#fttra&» *<ttfliWC 

25 !&3*>{£Jf§™-efc£o m^OSlttSiUTIi. 5. 0~1 00 0mmVs 
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5 



(4 0t) . #*L<1±5. 0~5 0 0mm2/s (4 0"C) Tfc*o 

10 ttSti. 5. OMOOOmmVs ( 4 OX) , *F* U< 1*5. 0~8O0m 
m 2 /s (4 0°C) 

25 n^o 
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JbEW8*te<Z>+-trt>s Sa*#8?£5£t£> MttOifi-C, ^ 
xXf;Kb2 . 5 ) N (ii)7JTA«Jc^AKb2-3)^ ■(iii)BWW6^*^#>«iX-f- 
5 ;W (b2-4). (iV)tf'J t*— ;l/x- f-MM)* Cv)ptft7]c3tiA(blX (vi)# 'J 

U ij 3-A/(M)fWf* L < . (i)ltffi51*# 'J *--;l/iX7^Kb2-5X 

15 4 0W©!M***<4. 0~3 6mm*/aO*©4<ff4U>. 

X, *jtXr-;i/*^*-r*»SIMSUfliH»?*^ -e©7K#^-S*< 1 0 0 p pm& 
T> 5ft L< It 5 0 p praRTTfc*CijWi383nS. 7jc#^;ga< 1 0 0 p p 



20 

25 ^jwi^^n^fcoTii^t^ *©ai*wttfl!*£iTic^t". 
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^N-7x-^-a-t7W;^ p. p' 

Tlifc*tt»i::**l^0. Ol~0. 411^^5. 
x-KTWx^^x-h^ M jyf^X7x-h. 

*X7x-h^HSxxf^ huyf;^77-fK ^**" 
r W K MM 77-a t>t^7r>f HffOS0^iXr;l«Rtf-ti4O7 

Mlt ,j f *U<l*W*l=«UT0. 0 00 5iIH~0. OlMWWto* 

(2) T fr&W 'J •> 5?/^— ^/mi***^*^ 

(3) ^ 'J > '?fl/xxf;Wfix#+ 
25 (4)7 u *> v Wb-fr^K 
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So 

(l)7x-;K'J->v?^i-r;l'ii^Wk^!littti> ^fcftfwlix 7* 

io ;m^i«&* 1-3 ffl^-r * *> &*u +-e 4-10 ot^m 

£ US 5 fllxJi n - -f+fr 7 i =-)\/7 U ->>?;bai— r;K i 
7x-;i'/Uv'i?^i-r^ s e c - ;l/7x-;^'J v/^x-f;K t 
e r t - ^7x-;^'i ->^i-f ;W ^>fA7x-^!>//i'^i- 

r-;K -^*s/jP7jt-=^^U f-;K ^f;i'7x-;i/7* , i>'y;i'x- 

15 f;K t^f;i/7x-;^';->^i-r;K /-^x-^/Uv-^x-f 

>r 'J -> s? /fcx— -y-iK V 'STtsfry l ) -> r^K Y-r'sfry*) *> 

— r;K h U x Wl*^ U > >?;1/je-— -r h7T^/ U > yil'X-f^K 2 

-r-;K h U ^ f-o-;l/-7"a/<> h 'J ^'J i/v^l/i— ^>^x'J X 'J h- 
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(5) -cm.-£nz><t<&V8&&f ztiZo 




10 



<fc*j»tL-ctt, jw»i~i sot***** ^^2-1 8©7^ 

ftX* 6 ~ 1 0 OT U ^3B»7 ~ 1 8 07^7 U -^S. & 

15 *»7~1 8©T'J-^T;U*;U2£W^«f€>tlS, CO^KfSS-l 
S<DTA>*JV*+ »8R»2-1 SOT**-*** 7 *-^**5 J:tfffcSStt 1 ~ 

20 '/i-K /tf->i>;l,-tert-y^l^vrx-K * » 'J I/- K 

COT U/M"*'>7><fc««ii:tTtt. 1. 2-i#**>^^>- 
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1, 2 -itf* 1. 2-X**W*>* 1. 2-x#*-> 
7=^7 1. 2 >s 1. 2-^**> Kf 8 *^ 1. 2 

^4->h'J^^ 1. 2-x^v'fh7f*^ 1. 2-x**S/^*? s 
1, 2-i^v"\^-9-v i *r.>> 1. 2-i#*>'V7 , ^'5 s *>N 1. 1. 
2 2-i#*-W*-f s *>s 1. 2 -*.**'><( 



10 




O (6) 



15 



J.: 



> N 1. 2-^*>>^n^>^>s 3. 4-i^->'^o^->Wf^ 
20 -3, 4 -i^^i/v/^u^-^^^^^^U- t*X (3. 4-x#*-> 

t - x (3> 4 -x^+->- 6 - ^ f^'>^ a^^^) 7-^- h, 2- 
(7-^-^b*->^a [4. 1. 0] .-Xb°a (1. 3-5> 

3' - [7] a [4. 1. 03 4- (1 

25 • _>f;vxi?+i/xf;l/)-l. 2-i#*->-2-y^->^a^*1f>. 
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46 



*ttl 2~2 0©BBK«i4«Mftl'-'8©T;l/3-^**:tt7*>'-^ T** 

:n^x^wt^^o»» i: ^ t4 ^ * OE * 

©♦IW^)^*©^** 1 **- 1-5. OIIX, WttUttO. 2~ 



20 



25 -|C«-£-r*C£tw,fc9»3S«££*<-e#S. 
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•gETXliMffT. U < li 0 . 13MPa~66. 6 M P a CDi&ETv ^fi 
5 ~1 5 0X©SKT> 0. lB#|ig~l 0B$|Hi4Sf SC<tK£9?Tfc>*l£» 

^^«^©?t»©7jc^S*< 1 0 0 p p m&T. #£U<li50ppm 

25 na^^n^-^y^O-g-y^^-ftTK^^^ Ko^no*-r/« 
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©*7 ,IHffl«fl^»W^^ ^ 6ltlWU «2 WSLt* 

5 fKH3^^ K o7A*a*-#V**«6W»S»sn. l<< **** 

V CHFC-3 2) . h'J7^P^> (HFC-23)^>Wnx 
10 r,(HFC-125),l. 1. 2. 2-fh77^ox^(HFC-l 
34). 1. 1. 1. 2-fh77Max^(HFC-l34a), 1. 1. 
1 - MJ7 A*ox^(HPC-143.), 1. l-97A*axr/(H 
FC- 1 5 2 a) ttWHPCm 2«fiLh©»*** 

15 PC-8 2»sHFC-2 8JHIfc;HFC-13 4.JWk:HFC-12 5* 
S . H FC-134a/HFC-32=60~80gS%/40~20Sl^ 
M ;HFC-32/HFC-1 2 5 = 4 0~70SI«/60~30gI% 
cl ^ ;H FC-125/HFC-143a = 40~60St%/60~40 
If% C ) M: HFC-134a/HFC-32/HFC-1 2 5 = 6 0@f 
20 H/8 0 W/l 0»««M« ; HFC-1 8 4 ./HPC-3 2/HF 
C- 1 2 5-4 0-7 0»»*/l 5~3 5MH/5-4 0»**©»**i 
HFC-125/HFC-I34a/HFC-I43a=35~55lf%/1 

~ 1 5 @S96/ 4 0 - 6 0 fUfcX Ottfttttt b I * ± LT*»f * . 

8 HFC— 134a /H FC— 32 = 70/30 «Slf M# 

25 *;HFC-32/HFC- 1 2 5.6 0/40»H«««:HFC-32 
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/HFC - 1 2 5 = 5 0/5 0SS?<a)ii^ (R 4 1 OA) ; HFC- 3 2/ 
HFC- 1 2 5 = 4 5/5 5fi«OS^I CR4 1 OB) ;HFC-125/ 
HFC - 1 4 3 a = 5 0/5 OSg96©iS^ CR5Q7C) ; HFC- 3 2/ 
HFC-1 25/HFC-l 34a = 30/l 0/60 gl^OS^ ; H F C 
5 -32/HFC-12 5/HFC- 134 a = 23/25/5 2@:S%©*&£-<& 
(R4 0 7 C) ; HFC- 3 2/HFC-l 2 5/HFC- 1 3 4 a = 2 5/1 
5/6 011%©!^ (R4 0 7 E) ; HFC-1 25/HFC-l 3 4 a/ 
HFC-143a=4 4/4/5 2ff9«fflzl^ (R4 0 4A) 

10 #KU HFC-1 34 a. R 4 0 4 A, R4 0 7 C. R4 0 7EMR4 10 

>% A .^_. W rA Bass, a»«36^ 

20 

25 SSL */NDy>*ft*JRm ;<-7^ox-fA«lfl)*7f«*-^ 
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$ttlK, yyf;i/x-^WM)#7 v ***x— f-;u*&J«s -SKki^ 7> 

(IHW(l) T«*n*»IW!»«MMt«**^>'»/TA^*i^ 

jJE*5KI)t«Kini©«H«^ H«W*. mSttT. (I):CIO-l = 9 9 
-85:1 5, ^ (0:00=2 : 9 8-8 0 : 2 0 U*. 

25 xxfM)^tt (fcMinW 
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10 y%&W) 

(b)=0. 5:9 9. 5-9 9. 5:0. 5 #{fl*$n, b < ti(a) : (b)= 5 : 
9 5-9 5 : 5A<tlSS^ <fc*J*?£ U < te(a) : (b)= 1 5 : 8 5-8 5 : 1 5A< 

(I):(II)=1 : 9 9-8 5 : 1 5. (I):(II)-2 : 9 8-8 0 :2 0 ft 

frfrzm4&s*m>m&±^-c&m-tz®*> 

25 
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i »«m*» eimi. *»2, m*s. ^H4W^i«st 



is "^E««i-cs K) ft«E*sa*n, ES5«ic, raw*****"""" 
»4*^uT»^fftenj. cob, *a»< 0) »a«»«*E«ai«.-*9 

20 SUSM - *. jot.- 

-c-c, twit. raw^n**™-**-*-®"**** 1 - 

25 
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10 fcU ffilt*D, «i:t(l!S©I««**t^««l^^« l ^ w « 
mm 1 i UT(±. ( 1 ) »«W**JMt *«WW«rtl=* lag^i:!^ 
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Ji*TJiC* lR«JJiir*«MILfc*** ****** *>©*<»* ^ < 
W»«=««-r*«lWWi^tt- 8B?L£3. 3*>^X ba-A£lT. 2 5 
-10, XH-ll. XH-6 0 OtftWf 6*l*o 

15 

. 2-x.^i/^-9->ife o. 5. 5- i>^f;iA+wi/) **wr***« 

. 2 -xf^i- ^» < 3 . 5 . 5 - M > f^^'^W ********** 
. 2-xf^t>I(2-xf;U^^) »if2-if-A^**>» Cn 



20 



25 
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SC3-1 8 CDflSKSf- b^i^^/U^Wf 

5 -i^*;^>®v^ (C3-C 1 8 7^^) xXfA^t^t^^iStt, 

. 2 ( 2 tl. 2-i^^a^+*>y* 

ArtfyWti? (C3-C1 8T^U^U) X-TsT tott^*"? %ftfflSBfitos 
• £7*/U«5> (C3-C1 8T 

io • 2-x.*^I/r*>ft (3, 5, 5-h»jy^^'>;u) £1. 2-->^o^ 
tt^'JflAritZ/Wli? (C 3 - C 1 ST^MMO JiX^;U€:-S-W^*-5^^^?*^o 

15 . 2 ( 2 -if-;l/'s4 l WU) tHFC-134a 

• 2-J^;l^*-9->®* (Y7yx;l/) tHFe-134a t*-jr*-rs»««l 

• 2-3-<f-JV^*-*>Wt C3, 5, iHFC-134 

20 a <>:^-t-wr^?%si«i^^i&ss<**afi£®- 

. 2-i^U7^>8* (3, 5. 5- h'J yf-rt"S**Wl'> £HFC-134a 

. 2-^JU^^>Wt (2-x.^WMr>-M/) . 2 -J^;U^+-t*->g* (n- 
Kx->^) &LFHFC - 1 3 4 a^ft5.M««W^ 
25 • 2 -xf;K*t>i ( 2 -i^l^r-WU) . h U > f o-A"/n/<>©» 
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. 2-if-;U^-9->®? (2-^;^* WW) ^ ^ X '^'J h-^Ipt* 
Sfc3~l 8CDBiK®xh7iX^;USC/HFC- 1 3 4 b ****** 

-5**;l/#>f»^T^^«^ Uft**3~l 8) XtfHFC-l 34a£ 

***■ s »aa«fintt«<*fijs6tts 

. 2-i^l^**>* (2-^;WM->/U) s 1. 2-2/^D^**>y* 
10 )\>* yWLVTJWteXT* 3-18) £.tfH FC-1 3 4 a 

(KfRSt 3~18) £.tf H F C - 1 3 4 a mt^Jft^^*^*'^ 
. 2-ifW>» C3. 5, 1. 
15 *1f>$**/U4tVKS*TJ»'*Aac.*T-/b (^*»3 — 1 8) StfHFC-1 3 4 

a ***r*»2»Mffi**#*J**- 

. 2-x^;l/^tVi (3, 5. > 7***VT» 

^xzf^ (^S3~l 8) WHFC-1 3 4a***r*»*««f» 

20 

25 2) *xxf;Hi, Ka7;u*o*-#v*o*Kt©»*Wfe»=«*i*« 
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20 J I S-K-2 5 0 1 139ft IsTWe-T&o 

^D-fttmi^TJ 1 S-K-2 2 8 8KWtt«t8. 

j j s-K-2 27 5{Ctpfl5UT^7 — ^"7 A v *s * — *dth (Sff«-?-tta** 
25 MKC-5 1 0) ^ffl^TtlDJ^-r^., 
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j i s-C- 2 1 0 nr*£8SUC2 5°C\ZXW%.-rZ» 

j i s-K-22 i ikwiu tmm^onmstttizzoiztmmt'- 

ft«6. 6mm. «8 0cm(D#7XW»Kft4 4»^ SPSfc^T 



15 O : SMfctltt^ 

A : 3&=p©g£fe&<*- 

20 ^Wil44g (1**). 2-xf^^l43g (1. 1* 
,10 rh7>f77a^n-h^ttT, WETKT2 0 0 
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-xf;K^y;i/) 2 4 6 g$#fc, ^T, 10 0t, 13. 3MPa(DME 
£&T'5mmB&i<.$:ft-t3;-?tZo &t>fltzscX7*J\s<D±WLmte0. 0 lmgKOH/g, tK 
1 P pnu Ibtt£ti:2. 7mmVs (40t) . 1. lmmVs 
(1 0 0*0 > 4#K@3rS£tJ± 3 . Ox 1 0 isQ • cmT*»), ZLJl^KiSK 
5 li-2 4iCT*^w, 

®mm i <hi^^i©^rfeT. 2 - x.**,-?* 3 . 5 , 5 - h y ^ 

^•9V-At^£2 -if-Jl/?'? >®t (3, 5, 5- h U /f;iA^-^) 
#£ftfcj.X7^U©£&ti&{±0. 0 lmgKOH/g^ 7l<#-«t± 18ppm, llttStt 
10 2. 6mm2/s (4 0t) > 1. lmmVs (lOOt) ^ ^Siffifitli 
2. 1 x 1 0 isq - cm"?*?). " Jg^-fitigfi[(±- 5 0 a C&.T^^^fz 0 

>m<< V J —JlsZ&tZo & bnfcxxf;HO^SSHi 0 . 0 1 mgKO 
15 H/g. *£-£-Mli2 5 p pnu I&ttK(i3. 4mm2/s (4 0"C) , 1. 1 m 

mVs ( i o o-c) N &m&mm.m± s . oxiohq - cm-c*D, ~m 

1 <h Htt<Z>3r&T\ 2 - > W&Cf 3 . 5 . 5 - h U 

20 ^-tJ-y-;U*>t.2-i^/V^if>16 (3. 5, 5 - h 'J ^ *-JW^*$/7l/> * 
'#*:„ #t>n/roiXx^©^iffi{iO. 0 lmgKOH/g. 1 6 p pnu I& 

feS<±3. 5mmVs (4 0t) % 1. 3mmVs (10 01C) > ftSBI 
ffiffittl. 0 x 1 0 • cmT*0, ZJS^-jaiSSt*- 3 l'CT&ofco 

25 Matfll 1 tm&V>?3&-C. 2 -if L ;U'S^rU->®t&a c 2 -JU 
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tn- K-r^7 J -JUOM.&TJI'^—Jl' (*JMfcT?8 2:18) fr<hm.^^^T)\> 
^/c. '&Z>tltzscX7 L JM><£:Wtffil±0. 0 lmgKOH^ 2 2 p pnu 

i&*fiStll3. lmmVs (4 0*0* 1. 2mmVs (lOOt) ,^1 
W3£StJi7. 7 x 1 0 i s a • cmT**K Z^I4MHMtra- 8TOr>t. 

5 ttttaawi 

fciX-^;U©£®ti&{* 0 . 0 ImgKOH/gx Tlc^gtil 3 p pnu Ibfi&etJA 8 . 1 
mm2/s (4 0t) , 2. 7nnn*/s (10 0 *C) > teQIIIWffif/tti 6 . 2 
x 1 0 i 3 n . c m-CZ>itz 0 ZM&mfe£.$:ffl&.\stzt>K ^i^fMi 

Jteagsa<w2 

g&fl 1 ©2ffeKtg li-Ci- (i%m& 8-20 ©IIM&BaOMft*^ * 

0 . 0 1 mgKOfl/gs 7k3~M(i 1 5 p p m N I&ttSli 5 . 3 mm 2/ s ( 4 0 
15 °C)s 1. 9mmVs (1 0 0*C) , Mlf !SfiEtt5. 7xl0i3£i-c 

si&n 1 - 2 oxxr^ffli^tt^ssstfc. w&m 6 ~ 1 4 

"To 

l<0^&IC^U-CS!atUfchy^f-a-;l/'/n/«>h'J (3. 5. 5 - h U J * 

t?x i oot:. i 3. 3 mp i(omz3kt¥-t:smffl!Si7k*'<fti->Ko #^»n^ 

25 ^f-;VO^ISfflfi{i 0 . 0 1 mgK0B/gs zX^Sti 24ppm> gfrtt&li 15. 1 m 
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mVs (4 0"C) . 3. ImmVs (1 0 0*C) > tmm*i&m±Z. 3x 

mmm7 

1f>K/3, 5, 5 k -M^;l^r-*>®=5 0/5 0) £©xx-f-Jl/*K 
atfn?3 3 : 6 I^xxfi^ifc. &t^Cx 1 0 Q°C. 13. 3 

MP a <Di$E.3kfr-C 5 BtWR**fr'j: o *:<, '& t>tifci^fJKOiiII± 0 . 0 
lmsK0H/g x ;Jc£^fili3 2 ppm, Ifrtt&li 1 5. 3mmVs (4 0 *C) % 
10 3. 3mmVs (1 0 0t) ^aiM»3. 3 X 1 0 Q • c mT* 

i^yf-WI/ (fgo D a« r*>V*-fif-D'l DP J . SfB^Sft; (fiO SD * 
15 S4J*T4 0 : 6 0-efe£-U j|^XXr^*#fc. 10 01C, 13. 

3 MP a CDi£E2M*T? 5 VZffilSkfcZftts: fco # ^ftfcxX^M'^SSfifitt 0 . 
0 logKOfl/g. 7jc^-«lil 1 p pm. ISttaiil 0. 2moVs (40^), 
2. 3mmVs .(10 0X;) tfe^fc. 

20 W&m 1 T*# t»nfc 2 -xf;l^+t >S ( 2 -j^l/'Mri/^) §£5£0>J 
lcD^jfelc^i;T3S^L^4-'>^o^-fe>-l. 2-v**/;u**:/S&* (2- 

10 0^ 13. 3 MP a©i^flE^^-C5BfKJUi7jc€-?Tn£o/io ^^tl^iX-r 
;U6D£8tfffil* 0 . 0 1 mgKOH/g. 7K3^S(i 1 9 p p m N HrffiKti 11- 8 mm 
25 8/8(4 0*0. 2. 7mm2/s (1 0 0^) , {*a@WStn;ii4. 7x1 
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gjjffj 1 0 

l©^j£tC^DTSitUfe4 -->^a^.^-fe>- 1, 2 - ^^^ySfe^W V ^ 
5 ^;U^mmJfC3 0 : 7 OTS^U iE£-iX-r;l>£#*io 1 0 0«C N 

13. 3 MP a ©i&BE3M*T 5 BfRmfcfcff o fc» # £*l*:i*-r;UD^®fiffi 
li 0 . 0 1 mgK0H/ g> 7jc^St± 1 5 p p nu S&tt&tt: 9 . 6mmVs (40 
°C) > 2. 5mmVs < 1 0 0°C> Tfcofco 

10»^UTffiSUfc4 ->^n^-t>- 1 , (3. 
5i 5 _ h 'J ^f;lA^ri';W &mMJ£V4 0 : 6 0 ^JiX-r^ 
ntz* 10 0^ 13. 3 M P a tDi^ffi^T 5 Bf HffibK*^ 

#£ftfc^*7SM'CD£®tfffiteC>. 0 lmgK0H/g N Tk^Sli 2 8 p p nu 
15 9. ImmVs (40'C), 2. 2mmVs (lOOt) , MfiJili 
5. 6 x 1 0 1 3 q . cra-C*0, -JSa-StS&te- 1 2°CT:$>-?tz 0 

Mitgy i 2 

©i^WI2-r#'=,n^2-^>'U7 r ^>S! (3. 5. 

20 7-rv/;l/£S&JtT3 0 : 7 0T*E<£U lfrxx«#fc. 1 0 0 

t, 13. 3 MP aCDM£^#-C5I^ISIIK7lc^y3:ofco i^ntiXf^ 
WM\t 0.01 ngKOH/g. 7jc2^Stt 23ppra, IM^i 11.5 mm 2 / s 
(40t) s 2. 7mmVs ( 1 0 0«C) Tfeofeo 

aawi 3 

25 ttW2T»6*lfc2-*^^M , >* < 3 - 5 - 5-hU>*"^*S/ 
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(2-i^;l^^r->;U) ^mSifc"r3 0 : 3 5 : 3 5tS^U S^XXfi^ 
?f ^T. lOOt, 1 3 . 3 MP a 5 B#(§aBbJc£?Ttt -p fco 

®£,tltz^X J rJl><D±mmt 0 . 0 1 mgKOB/g, 7jc^mii 1 5 p p nu S&ttKli 
5 10. 2mmVs (40t) , 2. 3mmVs (1 OOt) , Mffifii 
t*4. 5 x 1 0 i z Q • cm, Zi^SISSli - 3 5mofc. 
gS^jgjl 4 

S5t^l-C^t>nA:2 -Ji^l/'s^>'S6 ( 2 -xf $»ig0d 
1 ©IfffelCJgirCSiSLfc 1 , 2 - a^-9->i?* J >U^-:>ffiv?'f VTf-^K 

10 1. 2-v^n^-*>S?*7/M?>giv*-f V/* — ;U*mSJt-Cl 5 : 5 0 : 3 5 
-CiS^-U &&J^*7-J\s&mtz 0 1 0 0*C, 1 3. 3MPa©MJE3M£ 

TSftffilBkfc&ffte^tio '&Z>tltz*.X'rJl><Z>'&Wtffil±0 . 0 lmgKOH/g, fcfrS 
Mli 2 4 p p m> IfrttSJi 8 . 9ramVs (4 0"C), 2. 3mro.2/s (1 
OOt) , MMfi^i 6 . 2 X 1 012Q - cm, Zjf£-Stfigl±- 2 51C 

15 T£>o Alo 
Ifc^S^fflJ 3 

Sfcitflj l£D^ifelztibT^.3i-'<>^^^U (3, 5, 

^t;x-i«) &m'&istzo ^^titz^7,9-)^(D^.mm\to. o lmgKOH/g, 7jc 

##St* 1 8 p pm, tttt£(*l 2. 9mm2/ s (4 0*0, 3. lmmV 
20 s (lOOt) T^o^o 

>j3-;Ui* (3. 5. 5-MJ>f^*t;x-h) $UUtT40: 6 0T 
S-S-U S^XT^U^fc. 2kl^-C> 1 0 Ots 1 3. 3MPa<DME^#t 
25 5^PSffii7jc«-^o/Co ?#t»n^.^X^©^®fl5{i0. 0 lmgKOH/g, 7j<5^g 
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Iil7ppm, att^lilO. 2mmVs (4 O^C) > 2. 6mmVs CI 

^iXfi^fco 10 01C, 13. 3MPa©«BE*#-C5BWBBi* 

fc 0 » 6*lfcXXfJWD0»tt 0.01 mgKOH/g. 7K^*« 2 8 p p 
m> KttKttl 5. 6mmVs (4 0"C) > 3. 2nimV8 (1 0 0«C) , 
WN&GIBSUit 9- 5xl0i 3 fi-cm, ZM&n.U&\*- 5 0 ^KTTfc^ 
10 fz 0 

^mm i~i4 

1 ^fC^rTo 

15 

Jfclgffll 1~5 

*SJH*jf52SK*rr, 



25 
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10 "To 

aaix^JWi^BMBOJtS**** < x £M©JS&t>;*:£ < *»**<* £***« 



15 



20 



25 
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is nt (o 



1 . hw c i ) 



o 

R 1 — CH-C-OR 3 00 
R 2 



10 



R i tiSBgSfc 1-18 ©aUH«T^*A«XHJl«« 3~18 ©^HfclS 
83 — 1 OO'Vi'aT/l'^^t. ] 



25 
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2 Kia©CDi@ff-iAo 

4 . Ri R z *<> E*3t£fc 1-17 ©ig&ttT/Mr A<&XI±&3tg[ 3 - 1 

5 

5 . R 1 1&JJ- R 2 (D—Jj&mMWL 1~5 (DitgtttT^^&XlilfcStS 3-5 

3-17 ®^-I^^T;l/^;US-C*SsS^ 1 izSMonm 

10 

s. (i) ^m;i*ftzimwimQft&mvt* r ;u*^x 

f;Ws — iSs* ( 2 ) 

o 



R 1 — CH-C— OH (2) 
R 



R3-OH (3) 

[3$+, R3(iij}^ijci>it^t^U-cfe5o ] 
25 £ft#^l»::iaJi£®iP!?£i&o 
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10 



v^y-^. sec-^;-;w .^a^t;wK n _^*y-/K 

^;-;k^fv;^-^ 3. 5. 5-M^*^W-^ 2 - 6 " 
2-xf-A^+*>»(3. 5. 5 - h U * **^f - 2 
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nh°;l/) > 2 -JUf-J^^ym (n-y^-M . (n- 
>g? ( n - / „ 2 (n-f^U) „ 2 -■X.f-J^^ 

i o. — c i ) ^m.znzmffim&m&mz.#iJ3Ji'tf>&*:S7Ji'** j: - 

10 2 — 2 0 (DKfl|^(OTyU^-;l/SOM<fr^< 5 *:)\/%~ 5 0 ^/l/%-Cfc£It3fc£ 1 K 

1 1. — « (1) T-^$tl-5fltl»^fi&^lK^^^'-H>S!*^T/^^ 
XfM<, 4 0*ClCfelj-Si&ttffiO. 5 — 1 5mm2/s^:Wr^lS^l{wlS 
15 ISCD^^. 

1 2. a)-j&5fc CD 

O 

R 1 — CH-C-OR 3 (1) 




25 [5**, R i tiSOSta 1-18 ©mStttT^^UgXtt^St 3-18 <Dft&m 
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, i~2o ©litt?;^^ 3~2o ©d«««T^*^xttia»tt 

Sir 

10 

iii) lf il&S^M? V&XXT-^ 

iv) #"J t*-/l/i-r/K 

15 ^&tt^^snw< t*>ia 

£©a**T*.*T* gR^a):fi£^b)©Jt*<SaJi:-eO. 5:99. 5-9-9. 
5 : 0. 5t^5M^ft5;t*1fti:t5mffl©W. 

13.40 -CTCl&teS 4 ~ 3 6 mm 2 / s 1 2 ICHTOM* 

20 7&o 

s mnog. i 2 cis®©?arate* 

25 
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COOR 4 
X— A— CO OR 5 ( 4 ) 

10 tf-JVm&m.'to R'&tfR 5 ^— X(iHttoT> *^8c3~2 2©fi®^ 
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2 o . #siMgfli<DEa«rf& t ux©, i ~ i i <*h vrn^eaa*©— *w 

10 2 1. ftSMtaOStittt^ l/TOs a)»«91 1 ( 1 ) "C^Stl 

b)i)8tKlttf U*-;U^X-^;K ii)7^;Ufe;*.TVW iii>fll3S8i$**7;l"i*> 
txxfJW iv)#'J t"-/Ux-f/k v)K^b*3IHBiatfvi)^i;T^*^>^y 

15 £-SXr«^©{£JfI. 
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